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Case Presentation 





History: 


o A three -year old previously healthy 


presented 



recurrent 


episodes of quadriparesis. 
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Examination 


Apparently healthy female. 


Her blood pressure was 90/60. 


Apart from generalized hypotonia. 


her neurological examination was 


unremarkable. 












# ' , - - 


ra. 






• * . /•> t ? • ; * - r /- - ; . . - . 

. . ./.•*, 


. 










^ I T • 


'.: - r ; - 

s 

! 




„ - - 


nr » 


# 










* - . 









• She was followed in the pediatric 
neurology outpatient clinic as a case 
of periodic paralysis. 

• Few months later, she developed a 
similar attack of quadriparesis. 


Serum creatinine 0.5 mg/dl 
pH 7.56, HC03 37 mg/dL. 
Serum Na 138 mEq/L. 
Serum K 2.2 mEq/L. 

Serum Cl 93 mEq/L. 

Urinary Chloride 30 mEq/L. 




So 
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The main abnormality is “hypokalemic 
metabolic alkalosis with t urine chloride". 
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Thick ascending limb. Loop of Henle 


Lumen 


Na + 

2CI' 

K + 




Blood 




K + 

Ca 2+ , Mg 2+ , Na + , NH 4 + 



CIC-Ka 

CIC-Kb 

Barttin 



Cl' 

ci- 



+8 mV 


Na + 

D^tal convoluted tubule 





Classification of Metabolic Alkalosis 


Metabolic alkalosis 



Chloride responsive 
(Urine chloride<15mEq/L) 


Vomiting 

Low Chloride intake 
Pyloric stenosis 
Chloride losing diarrhea 
G1 fistula 
Cystic Fibrosis 


Normal Blood 
Pressure 

Bartter syndrome 
£itelman syndrome 
Diuretics therapy 
Alkali loading 


Chloride resistant 
(Urine chloride >20mEq/L) 



With Hypertension 

Hyperaldosteronism 

Renal artery stenosis 

Renin secreting tumor 

Liddle syndrome 

lip-HSD deficiency 

lip -Hydroxylase 
deficiency 

17a-OH/17, 20-lyase 
deficiency 

Licorice abuse 


What is the most likely diagnosis? 
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Urinary Chloride 30 mEq/L 



Metabolic alkalosis 



Chloride responsive 


Chloride resistant 


(Urine chloride<15mEq/L) 



(Urine chloride >20mEq/L) 




With 

Normal Blood Pressure 


Bartter syndrome 
Gitelman syndrome 
Diuretics therapy 
Alkali loading 



With Hypertension 

Hyperaldosteronism 

Renal artery stenosis 

Renin secreting tumor 

Liddle syndrome 

lip-HSD deficiency 

lip -Hydroxylase 
deficiency 

17a-OH/17, 20-lyase 
deficiency 

Licorice abuse 


AIKQlOSIS 


Normal Blood Pressure 



Metabolic alkalosis 


Chloride responsive 
(Urine chloride<15mEq/L) 



rrhea 


With 

Normal Blood Pressure 
Bartter syndrome 
Gitelman syndrome 
Diuretics therapy 
Alkali loading 


Chloride resistant 
Urine chloride >20mEq/L 



With Hypertension 



Hyperplasia of the Juxtaglomerular Complex 
with Hyperaldosteronism and 
Hypokalemic Alkalosis* 

A Sob Syndrome 
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Neoi'uatal Bartter sw^rcim,* 


-> Classic Bartter supreme. 

j supreme. 









Thick ascending limb. Loop of Henle 


Lumen 


furosemide 


Blood 



Distal convoluted tubule 


Lumen 


thiazide 


Blood 



Pathophysiology 



ick ascending limb. Loop of Henl 



Bartter syndrome 


Lumen 


furosemide 


Blood 


Ca 2+ , Mg 2 



Gitelman syndrome 



Bartter Syndrome Genotype -Phenotype Correlations 

Genetic Type 

Defective Gene 

Clinical Type 

Bartter type I 

NKCC2 

Neonatal 

Bartter type II 

ROMK 

Neonatal 

Bartter type III 

CLCNKB 

Classic 

Bartter type IV 

BSND 

Neonatal with deafness 

Bartter type V 

CLCNKB and CLCNKA 

Neonatal with deafness 

Gitelman syndrome 

NCCT 

Gitelman syndrome 



NKCC2, ROMK, or CLCNKB mutation 


Normotension 
Blunted response to All 


Defective Cl transport TAL 


Volume contraction 


T NaCl delivery 



to Distal nephron 


t Renin 


t K + and H + secretion 


t Angiotensin II 


t Aldosterone 


t Urinary 
Prostaglandins 


T Bone resorption 


Osteopenia 


Hypercalciuria 


Nephrocalcinosis 
(ROMK or NKCC2 mutation) 











































































• Age at presentation 

• Growth retardation 

• Polyuria 

• Nephrocalcinosis 

• Polyhydramnios 

• Chondrocalcinosis 

• Carpal^ pedal spasm 

• SN Hearing Loss 


Clinical picture 





Neonatal 

< 2 years old 

Severe 

Mild-moderate 

Present 

Present 

Present 

+/- 

Present 

May be present 

Absent 

Absent 

Absent 

Absent 





















Above 5 years 
Absent or mild 

May be present 
Absent 

Absent 

May be present 
May be present 




May be present Absent 


Absent 


Present 


Present 


Present 


Hypokalemia 






Metabolic alkalosis 

Present 

Present 


Present 

Hyperreninemia 

Present 

Present 

Present 

Hyperaldosteronemia 

Present 

Present 


Present 

Urinary calcium 

Very High 

High 


Low 

Hypomagnesemia 

Absent or mild 

Absent or mild 

Present 


Urinary prostaglandins High 


High 


Normal 





Bock to Our Patient 



ttnHttf’a 2314 Fe*81(2) 14M0 do< 10 >4!4OII07e:« 

Hypokalemic paralysis in a middle-aged female with classic Bartter syndrome. 

CftanoWF , unSH Chsn JS Lin SH 


Abstract 

inher ted classic Bartter syndrome (c6S) is an autosomal recessive renal t.bjlar disorder resulting from inact rating nutations in ;he asotatsral 
chiorde channel (CIC-Kb) and usually p'esents in ea'fy infancy or childhood nth mild to moderate hypokalemia Profound hypokalemic paralys s n 
pa; e*t$ wth cBS is extremely 'are, espec a ly in middle age A 45-year-old Chinese 'emale pal er; was referred for evaluation ol chronic seve e 
hypoka emia despite regular K* suppementation (1 mmcl/kg/d). She had had two episodes of muscle pa'alysis due to severe hypokalemia (K> 1 9 - 
2 ‘ mmoll) n the past 3 years. She denied vomiting, diarrhea, or the use of axatr/es or diuretics. Her blood pressure was normal. Biochemical 
studies showed hypokalemia [Ke 2.5 mmoW) with re-a potassium wasting, metabclic a kalosis (HC03- 32 mmol/l), rormomagnesema (Mg2* 0.8 
mmoLI), hype’calcuna (calcium to creat n ne ratio 0.5 mmol/mmol, normal < 0.22 mmotowl), high pasma renin activity, but normal plasma 
aldoste'one concentration. Abdomira sonography waled nether reral stones ror nephrocalcirosis, Acquired causes of c8S such as autoimmune 
disease and drugs were ail excluded. Moleai'a' analysis of the CLCNKB gene, encoding CIC-Kb. and SLC12A3, encoding the th^de-sensitive 
sociumchlonde cotransporter (NCC), revealed compound heterozygous mutations n CLCNKB (1335P and G470E) inherited horn her parents, her 
SLC2A3 was normal. These two mutations were not ice'tfad in 4 00 healthy subjects Her plasma <♦ concentration rose to 3 • 3.5 mmo/l alter the 
adcit or of spronolactone. Inherited c3S may present with hypoka emic paralysis and should be considered in adult patents wth hypoka emia and 
metabolic alkalosis 
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Case nl Bartter SyiulrcuiH* Presenting With 
Hypokalemic Periodic Paralysis 


ABSTRACT 

Hypokalemic peilodlr paralvslM an luxurseruiwlailly to excessive 
potassium low Jlivrotoxtiosh, dlitreiir tngrsltarri, hyperaldos 
terorthm, bsifluiii poivonlnK* GHHmun syndrome andliaritei syn 
drome arc iiimittf itr disorders causing secondary hypokalemic 
prrfiKllc |K«rulv *4^. Clinical prmriitailon of duller syndrome with 
hyjioluilpmlc periodic paralysis Is ran* A 12 y* iri ltl hoy w.is 
admltnlloour ho^pl^brraitveofliaiisIcnfparaKsts Hr had two 
suffering from Iraiisfiiit weakness attacks for 2 yean .irnl had Iun I 
a total M lOattacK lasting 1 to 3 days. He Ilk I growth rrUrdailtin 
polyuria and polydipsia Laboratory examinations revealed 
hypokalemic alkalosis imrrmmqgnetrnilii, hyprrralclurla and 
livperaldoslenNilNin. lhrclli.lc.il and laboratory llndirtgv were In 
accordant e with Ikirtier syndrome lie has been followed u|> (or 
(i months and has suffered no further paralytic .Marks under 
indomrthacln therapy. Tins ran' hlgliligfiisthe Important <• nl hhwd 
pH measurement In patients wttli hypokalemic periodic paralysis 
it might prevent mlsdlagpcnlsaiid niisnuiugetnetii in sin It diseases 
U Child Heuml 200h;2 1 :255 256; DO! 1023ltk70IOa006.00M9). 



NKCC2, ROMK, or CLCNKB mutation 


Normotension 
Blunted response to All 


Defective Cl transport TAL 


Volume contraction 


T NaCl delivery 



to Distal nephron 


K sparing 
diuretics 


t K' and H’secretion 


K+Na supplements 


NS Albs 


Metabolic Alkalosis 


Impaired ConcentratingAbility 


Ca2+ and Mg2- 
reabsorption 

Mg 

supplements 



















Hypokalemic metabolic alkalosis 
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o Hypokalemic metabolic alkalosis is not an 
uncommon disorder among children. 


o Patients are often asymptomatic but they 
may develop serious neurologic or 
respiratory symptoms. 




o 
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o Do not forget to exclude hypokalemic 
metabolic alkalosis on dealing with a case of 
unexplained paresis or paralysis. 


o The golden point during dealing with 
hypokalemia is not giving K supplementation, 
but knowing the cause to treat it. 






